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rORG: Moscow Engineering~Physics Institute (Moskovskiy inzhenerno-fizicheskiy institut) ¢ 


TITLE: Crack analysis as a method of determining fracture characteristics 


SOURCE: Zavodskaya laboratoriya, v. 32, no. 8, 1966, 977-984 


TOPIC TAGS: material fracture, elasticity tneory, crack propagation, thermodynamic ana- 
lysis, variational calculus, approximation method 


ABSTRACT: The variational principle of crack anaiysis based on cualitative experiment- 
al and analytical techniques was used to study causes of fracture. Mechanical and ther- 


; modynamic methods were employed in determining crack trajectories and their mode of _ 
propagation. The functional ie 
1S, Eas j Lds 
t 
a 
was related to both equilibrium (6£ = 0) and nonequilibrium cracks | tEdt=0. ; 
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where E is the difference between the energy absorbed { y dS and supplied j P dS to 
either type of crack. Since cracks form in zones of maximum energy absorption (stress 
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concentrators), different stress concentrating states were analyzed. Eleven conditions 
are given whereby cracks terminate or propagate aiong preferred pianes or directions. 
The fracture toughness (kK) was related to an experimental modulus of cohesion (x). 


“Modifications of the Griffith theory were made in order to include the effect of o), 
the largest value of stress occurring at the ends of a crack. Approximate variational 
methods of determining crack trajectories are given and experimentally confirmed on 
samples with a circular stress concentration.““Another approximate technique, the meth- 
od of cross sections, was used to analyze ellipsoidal notches of various lengths lying . 
at different angles to the principal stress direction. The calcuiated critical stress, 
given as a function of crack angle, showed the largest deviation from exact values at 
lower angies (below 30°). This method was also applied to the case of two adjacent el- 
lipsoidal notches, and the dependence of the calculated critical stress on the ratio : 
a/l was presented for crack propagation on both ends of the cracks. Here, @ was the 
distance between the cracks and 2 was the crack length. Orig. art. has: 5 figures, 
‘19 formulas. 
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AUTHOR: Sosinskiy, M.L.; Morozov, Ye. N. 
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ORG: none 


TITLE: Luminescence and absorption associated with the lower terms of cobaltous 
and nickelous ions in ZnS single crystals 4 


SOURCE: Optika i spektroskopiya, v. 19, no. 4, 1965, 634-635 


TOPIC TAGS: zinc sulfide, cobalt, nickel, luminescence spectrum, absorption spectrum, 
spectral line 


ABSTRACT: ZnS-Co and ZnS-Ni single crystals of the wurtzite modification with an 
activator content of 0.5 to 0.005% (in the initial mixture) were grown by the Bridgman method, 
and their absorption and luminescence spectra were measured at 10, 20, and 77K (ZnS-Co) 
and 4,2K (ZnS-Ni). Fig. 1 shows a schematic absorption spectrum associated with the 
excitation of the lower term of Ni2* ion in Zn§. The spectrum contains three narrow bands 
with frequencies of 4386, 4374, and 4277 cm™~ and several broad bands which may be due 

to electronic-vibrational transitions. No luminescence of Ni2+ could be observed in ZnS. 

The position of the terms is described by the crystal field theory for reasonable values of the 
field strength Dq and Racah parameters B and C. The theoretical schemes of the two lower 
terms of configurations d’ (Co) and d8 (Ni), allowing for spin-orbital interaction, are given. 
The number of lines observed in the absorption spectrum corresponds to the number 
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Fig. 1. Absorption spectrum A ; 
of ZnS-Ni crystal at T = 4.2K. Re —hhaea 
. : 4, (3A) 


2d 


expected from this scheme (if it is assumed that the broader bands in the spectra of ZnS-Ni 
crystals are associated with the appearance of phonons). However, no definite comparison 
between the observed spectral intervals and the structure of the terms 3T, could be made 
for Ni@* ion and 4T > for Cot ion. Authors express their thanks to M.B. Yepifanov for 
assistance in the construction of the measuring apparatus. Orig. art. has: J Tigureés. 
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I Acc wR AP60369%64 SOA J —“Souncs cone un/o181 /66/008/011/3236/3240" 
AUTHOR! Alferov, Zh. I.; Garbuzov, D. Z.; Morozov, Ye. P, 


ORG: Physicotechnical Institute im. A. F. Ioffe, AN SSSR, Leningrad (Fiziko-tekhni- 
cheskiy institut AN SSSR) 


TITLEs Effect of heat treatment on the photoluminescence of gallium arsenide 
SOURCE! Fizika tverdogo tela, v. 8, no. 11, 1966, 3236-3240 
TOPIC TAGS! gallium arsenide, photoluminescence, recombination radiation 


ABSTRACT: The effect of heat treatment of n-type and cadmium-doped p-type gallium 

arsenide on its photoluminescence Spectra was studied. The Samples were heated for 

3 hr at 270, 370, 450, 520, 580, 710 and 880°C, and the spectra were recorded at 77 

and 300°K. It was found that the position and intensity of the longwave bands of re- ; 

combination radiation are determined by the conditions of heat treatment of the crys- : 
eated in quartz ampoules above 700°C, the fraction of radi- | 


' row band of 1.35 eV, 
' carriers across ptor levels of copper. Heat treatment at lower tem- 
causes a strong luminescence in the 1.2B-1.30 eV range and a 
°96 eV band in the initial material to an energy of 1.01 eV, 
ributed to the introduction of lattice defects during heating in 
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AUTHORS: Shkultman, A.R., Zakxirova, TERS; Morozov, f1.A. and 
. Fridrikhov, S.A. a rae 


TITLE: The Problem of the Metl.od of Investigatio:r. of Secondary 
Electron Emission of Non-metallic Subsiances (K voprosu 
o metode issledovaniya vtorichnoy elextrorm.oy emissii 
nemetallicheskikh veshchestv) 


PERIODICAL: Rediotekhnika i Blextronixa, 1958, V-l. III, Ho.%, 
pp. 329 - 738 (USSR). 


ABSTRACT. Description of a method of the measuremer:t of seconds1y 
electron emission is given. The method is characterised ‘y 
the following features: reduction in the time necessary for 
the exveriments, increased accuracy, good stab.iiity of the 
measuring system and the target and elimination of the ternory 
electrons. The main component of tie experimental eauipment 
used in the measurements is a spherical, glass bulb 
fitted with apertures for a target and an electron gun. UDia- 
meter of the sphere is 145 mn. Tie electron sun is of the 
standard type and is provided with a focusing electrode; it 
is also furnished with a reflecting diaphragm which eliminates 
the scattered electrons froc the beam of the <un. The dia- 
poragm is given a potential near to that of the cathode. The 

Ceredl/4 gun is screened by means of a nickel cylinder. The target is 
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in the form of a round, flat box having a diameter of 16 an 
and is fitted with a helical heater. The target is fixed on 

to molybdenum supports and provided with a pair of leads for 
supplying the current to the heater. The heater can be earthed. 
The supporting wires of the target are taken to the input of 

apn amplifier. The effect of ternary electrons is reduced by 
placing a spherical molybdenum grid, having a diameter of 

125 mm, between the collector and the target. The transparency 
of the grid is of the order of 0.9. The grid has an aperture 
with a diameter of 40 mm for the leads of the target; another 
aperture, having a diameter of 16 mm, is provided for the 
primary electron beams (impinging on the target). Both the 
glass sphere and the grid are coated with silver by means of 

an evaporation process carried out in vacuum. For the analysis 
of secondary electron energies, a de-celeratirs potential 

Uy is applied between the target and the grid; a potential 


Up is applied between the grid and the collector, w..ich 


accelerates the secondary electrons and slows down the ternary 
ones. The full experimental eouipment (which was built around 
the spherical condenser) is shown in Fig.l. This consists of 
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the above mentioned electron sun, tke ccllector and the arti- 
dynatron grid and contains the followin; units: supplies for 
the electron gur, a rotary Potent orere suptiies for the 
potentiometer, 9 "synchronous motor, a registerin. instrument 
a delay circuit a rectangular pulse generator, an amplifier, 
a pulse lengthener j an oscillograph with a trig;aed time base; 
an automatic switc).ing device and a synchronous motor driving 
tke tape of the registering device. The functioning of the 
equipment and its applicability to the measurement of the 
secondary electron emission was thoroughly investigated. It 
was found that the equipment auld be used for single-puise 
measurements as well as for the investigation by means of 
periodically repeated pulses; in particular, it was possible 
to obtain good reproducibility of the secondary emission 
coefficient. The effect of the anti-dynatron grid on the 
secondary emission current is illustrated by the curves of 
Figs. 5, 6, 7 and 8. Fron these, it is concluded tlat U 


should be of the order of 100 V. The stability of the prizary 
electron current is an important factor in the equipment, 
cara3/ue especially when the de-celerating votential Uy is varied; 
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it was found that the primary current as a function of U 


did not vary more than 1 to 2%. Some measurements on the 

distribution of the secondary electron energies were carried 
out. The resulting curves are shown in Fig. 12. The Curve l 
of Fig.12 was taken for Ni at U., = = v5 where Me is the 


accelerating potential of the porimary electrons); this curve 
is in good agreement with the results obtained by R. Warnecke 
(Ref.11), which are represented by Curve 2. 

There are 12 figures and 12 references, of which G6 are Enylish 
5 Russian and 1 German. 
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Secondary Electron Emission of ‘licxel (Vto:ichnaya 
elektronnaya emissiya nikelyn) 


Zhurnal Tekhnicheskoy Fivziki, 1° 
pp. 47-06 (USSR) 


The task of the present work was to close the = existing 
in literature re ,arding the ener:y spectra of secondary 
electrons emitted by metals, as well is to ontain data on the 
distribution of secondary electrons accordiny to energies in 
nickel. That is to say of all those which are emitvced within 
the woole range of secondary electron energy at various Ve 


(energy of primary electrons) of from 200 to 2000 V with 
nickel. Startin, fro: the data on the distribution of 
secondary electrons accordin; to ener,;:ies the problem of the 
importance of the quantities ovtained at the investigation 
of the basic dependence (which characterizes the secondary 
enission characteristics of te material - of the dependence 
of the coefficients of the electron emission on V_) is dealt 
with. The method of spherical condense: with 2 s ,heric 
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Suppressor «rid way used. The v.ethod of the automatic 
recordin.: of meesurin- re ults, as described in reference 

2, was nlso used. As result of the invest: cation the 
followin can he stuted: 1) Tertiary electron. enitte: from 
‘he collector exercise an essential infiuence on the 
meusurin-: results af secondary current in the ret rdins; 
field. The introduction of the suppressor strid offers te 
possibility to essentially decrease the influence of tertiary 
electrons and thereby to obtain nuch “ore reliable data than 
was earlier the case. The Cistributivn of the secondary 
electrons accordin,; to the enervies of fron 0 to VY. was 
inventisated. Coiplete lu; curves for nickel were Shtained 
at Voof fron 200 to 2000 VY. 2) In the spectrun of the 
secondury electrons it is not possitle to draw 2 li-iting 
line between the reflected primary and the real secondar; 
electrons. Apparently both kinds of electrons arr reprevented 
in all parts of tne spectrum. With snall energies of 
secondary electrons assumption that real secondar:; electrons 
are of doninatine importance is rensoned. For the analysis 
of the enercy spectrum of electrons (of nickel) an assuned 
border between slow and quick secondary electrons, equal to 
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loo eV, is chosen. 3) The basic f-ct resuitin.; fron tne 
measurenents is that in the spectrum of secondary electrons 
of metals the relative nunber of quick electrons can be 
compared with that of slow electrons. The width of tre 
maxinusm correspondin,- to th. slow real secondary electrons 
is a little greater than was earlier assuned. In order to 
mark the nuzber of quick Second:ry electrons ai-.itude ure 
introduced es follows: fy ~ the pert of quiek electrons in 
secondary current and 7 7 the ratio between the -unber of quic!: 
electrons und the quantity of the primary current. 1 
increases linearly with the increase of Vound reicnes uz 
to 26% of the total n-nber of secondary efectron: it lGso. 

% is only L.ttle de endent or Vooand ia equal to 73, of the 
;rinary current volu2 at 1600. 49 The returd:tion virves in 
relative coordinates coincide with one-cnother only if Vis 
creater than 1250 V. If VY values are smaller the curves” 
differ. 5) With all value® applied for ¥ooan ellstic reflexion 
of primary electrons tates place. The reflection coefricient 
at V. > £00 V is not ,reater than 3, of tke total ninber of 
primary electrons. &) When pyrinary current is seacureée in 

Curd 3/5 th: cire.it of the tervet i: the ese af not er ; Lota 
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- Automated method for investigating the secondary-emission properties of 


TITLE: 


‘ 
cin eee nn eeteernammancaeeas taser ing mint ate 
~ 


materials: ; 
“SOURCE : Radiotekhnika i elektronika, v. 8, no. 6, 1963, 1045-1049 
‘TOPIC TACS: automatic recording, secondary emission, emission characteristics 
ABSTRACT: An automatic pulse method for investigating | 

: The system developed for the purpose uses a pulsed 4 

beam and a collector which is grounded through the input 
ondary-emission amplifier. The beam target is kept positive ° 
of the secondary 
i 


unded collector when the delay curves 
Moreover, in order to eliminate 
rimary-electron current, the energy of primary electrons “ti 
he potential of the electron-gun 
h the target, potential. Secondary-emission voltage pulses 
and may be viewed on an oscilloscope. By varying 
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-primary-electron. energy Vp it is possible to determine the following charac- 
teristics: .1) the dependence of the primary current on V., 2) the dependence 
“enV, of the secondary current (these characteristics indicate the dependence 
“on Vy of the coefficient of secondary emission G, and 3) the dependence on Vp | 
“of the numbar of electrons having an energy greater than 50 ev (nonelastic par- 
“ticle reflection factor) or close to V_ (elastic particle reflection factor). 
“Moreover, ata given value of V., the Bircuit makes it possible to vary with 
_time the difference’ (V ) betweeh collector and target potentials. This permits i 
-dnvestigation of: 1) She dependence on V, of the secondary current in the V 
interval from +0.1 Vy to -L.1l Vp, which yields the so-called complete curve of 
;- gecondary-electron delay, and 25 the details of secondary~electron energy spectra 
‘ ag a function of V,. “In conclusion the author expresses his gratitude to A. R.. 
| 
- ASSOCIATION: Leningradskiy politekhnicheskiy institut im. M. I. Kalinina 
"(Leningrad Polytechnic Institute) _ ee 
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